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[Gaim 1] Below^nsntioned Fornula (1) 



HexafluQroprq)ene oxide oligD etter derivative wliich possesse 
s teminal isoprqpenj^ ffoup ^^ch is shown with (Howera-, n 
in Fonmlaisintegerof lto4. ). 

[aaim2] Below-mentiOTed Fornula (2) 



(Howev^,nin FomuIaAowsintegia-of 1 to4. ) 

Dd^dration doiiig hexafluoropropene oxide oligp etho- daivat 
ive vJrich possesses teminal dimeth^ carbinol groi?) which is 
dx)wn thensnufecturing method of hexaJQuoropropaie oxide 
oligp ether daivative v^ch possesses temiiBl isopropo^ 
group \\liich designates that youobtain derivative >^hich is 
^lown with Fomiila (1) vvhich it states in theGaim 1 as feature. 
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*S£B-Bli, TfB3t(1) 

CPs CPs CHs 

I I I 

P-(CFCp20hrCF-C-CHz 



[Description of the Invendm] 

( Industrial Area of i^lication ) 

As fcff this invention, belowrontioned Fomula (1) 



U) 



o TBS (6) 



C?3 CPs CH, (CH3)k 

I II I 

P-CCFCPiOhrCF-CH-CBj - Si - C £ z-x 



It reg3rds novel hexafluorqprppene oxide (HFPO) oligo ether d 
erivative anditsnBmi&£turingn£diod>\hichpos^ 
propeny^ groip vAnch isshown with (However, n in Forniila is 
integerof 1 to4. ). said canpound in order heat resistance of 
honppolymar of these i tDii o iiH , to inprovethe chaiical 
stability, nonsticking, water and oil rq)ellency and melt 
foming property etc, as copolynEr conponent of 
thqwlymaizable nDiKmer like tetrafluoroethjdene and 
viii^ctenefliioride, is effective. In addition, below^nentioned 
Formjila(6) 



(6) 



MIL. SC43nlt1-4. xl±O-30Sgi{T*fc^)o ) 



S^$1±fcAM^{*ti£<»iF^£l^ffiLTU'5/)<. Size 
*ib7Kyxh5:?;u;rpx^u>. 7H'je-'Jx>:7P5-< 

So 



(However, as for n in Fomula as fcff lto4andxit isainteger 
of0to3. ) 

So it is shown, is superior in heat resistance and lowtenperatu 
re property, it is isefulas synthetic intermediate of novel 
fluorine containing orginosihcQn oonpoin^ 
characteristic \\here sur&ce energy ofthe antifodirig pro{^^ 
low with water and oil repelloicy. 

(Prior Art and Problens That Invention Seeks to Solve) 

Frompast, hanupolymer of tetrafluoroethylene and vir^dai 
e fluoride that fromcfaaracteristic which isstperics* is widely used 
by various zqpUcation, In addition in order flirthennor^ 
other charactoistic, also thecopolymEr which is copolymeri2ed 
with various copolymer conponent has discovered fieldwidely, 
but fiirthennDre these polytetiBfluQToe^ene , heat resista 
of poly vinyiidene flxKjride, the dmical stability , ixsnsticking 
and water and dlrq)eUa)cy,&rtheniBre characteristic such ^ 
themelt molding is raised, or it is desired that it grants. 

In addition, silica treatment agent of^i-OHgroipwhidiexis 
ts in silica sur&cewhidiiscondbined in organicresin, silicone 
oilconpound and silicone rubber etc, least or otfaa- adhesion 
iiiprover in theproduction step of various seniconductQr 
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7 x-r ViU'? > t-3^-C«^Jit^c t (= J: y HFPO:*- 'j 
-^l/aSia^MgX$fi.J5$-e-5Zii;:d:y, TISSC(2) 



CPs CPs CHs 

i I I 

P-^CPCFzOhr CP - C - CHa - (2) 

I 

OB 



device, Assur&etreatnxntagentinordo'tograil 
oil repellency and antifoulingpropaty to optical lens ,tte 
eye^asslens and ^ass tool or other ^asssur&ceuseMflixn^ 
contaitnngorg^imlicQnconpoiind, Orlowtoiporature 
propeity and ^vith gcxxl, novel or^nopoljdloxane vAich 
possesses characteristicsudi as heat resistance , Avaterandoil 
rqDellency and antifoulingpr(5)ertyaredenBnded. 

( Means to Solve the Problems and Working ) 

As for tMs inventor, in order to answCT to above-mentioned de 
mand, as forthe result of doing diligent investi^on, after 
synthesizing HFPOoligprner by blowingthe hexafluoroprqpene 
oxide (HEPO) with metal jQuride - ^otic solvait systen^ 
methanol reacting fiirlhernire Gdgpard reagert 
byreacting, below-mentionBd Fomula (2) 



CPz CPz CBz 

I It 

F-(CFCF20hrCP-C = CHz 



(1) 



M)vel HFPO oligD ether derivative v^ch possesses tenrinal di 
methyl carbinol groip A^di is shown is acquired^furthermore 
dehydration this by doinfe below-mentioned Fonnula (1) 



you discover feet that novel HFPO oligo ether derivative winch 
possesses teminal iscpppenjd group>\i]ichis shown is acquired. 



(CH3)k 
I 

H-SiC£ a.x 



And, this novel compound (1) in order heat reastance ofhomo 
polyma- of ttese monomea", toinprove chemical stability , 
nonsticking, wato: and dl repellency and melt fairing 
prq)erty etc, asthecopolymer conpment of 
tetrafluoroe^ene and vinylidene fluoride, knewlhat it is 
useful. 

FurtheniDre, to conpound of this Fomula (1) 



So silane wiiidi is shown by reactiiig below-mentioned ^neral f 
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<Z)X.7(.T-)\fit xanAs-Z esterificadon 

CF, CPs CP» CPj 

I I CBsOH I I 
P-(CFCFzOhrCFCOF ^P-^CFCPtOhr CFCO»CH, 



<S>iJ >\' t* y —Mt .drcle-S. carhinDlizaliQa 

CPs CPs 

I I CHsHgX 

F-(CFCPzOhrCFC08CHs 



(CzB5)tO 

CPs CPs CHs 

I I i 

P-<CPCFzOhrCP-C-CHj 

I 

(2) OB 



^SEtK .circi&4. ddiydtatian 

CPs CPs CHs 

I I I C-HzS04 

F-CCPCPzOhrCF-C-CHs 



I (-H»0) 
OH 



CPs CPs CHs 

i I I 

F-(CFCPxOhrCP-C = CHs 

(1) 



ft-b A (CsF) ^(D^my 'Jit^-T -^u^^v^? V;U'< 
> HSlrfijSTT-iftt C t^Z i: 1= J: y . (4) SroHFRO^ a' 

•:?jt^;i/7hJl'A7V-< K(DMF). T-b K-KU^bftif^ffiffi 
r4Ci:A<-C^4. ««S.I*:7'y^b-b5/'!?A(CsF) • x 

#14, HFP0/CsF(O^;Uit 1 0 3, CsF/H20(D*;i/it2. 83. H 
FP0<DmiS2g1.57g/inin, SJSiag- 5~0°C, SJS^P^Z 
1 6lfiagg[T-fey, COSKJSfeftOtt, ©^1494%, 

2%gg-e&-&, C*lb<0:l-'J^-7-K7-yfl:fel4^ 



First, adqjtii^ known nEthod, to do it is possible oligonmzati 
on of the.drcle-1 .. HFPO of for exanple Foraula (5) in 
potassiumflviodde (KF) and ceaimflixxide (C^ or othEr 
noBtal fliKxride - aprotic solvent systanis blown imda- Ihelow 
taipaature and HFPO oliganra: add fluoride of Fanuia (4) 
canbe acquired due to e^edallydensely. Indnscas^ for 
exanple c^^yne, tetra^ynE, telrahydrofiiran(THF), 
dinxd^ fbrmanide (DW) and acdonitrileelccanbeusedas 
aprotic sdvs]t(^]rotic polar solvent). F u i tl aaiiui e 
leactioQ condition vktere ratio of tnnxrbecomesthenBxiiiun 
in for exanple cesiumfluoride (CsF) * teJra^ynE systen% mole 
ratio 103 of HFPO IC^, mole ratio 283 of theCsF/ mO, 
sipplyratel^Tg'nin of HFPO, is reaction teaipaature- 5 
toO°C and reacticmtinE21 Skursext^beii^ 
tfaisreaction condition, as yidd94%,asferolig3nEr 
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i)Zti::J:y (3)S£<DxXx;KD^:t'j3'7-{*C»8t'r^ 

(S)® * ;u tV -;Hb«±. ^^'^ y X A' ^ * 1i ^ c i: l:: 

J:yff«r5t(D-e. CtlfCcfcoT(2)a<D|lrJI*3«6TJU3 

C0ii^. (3) SCODxXtt^uS x^;ux-x;i.5g/«IH::SK 
L. Z<D^5]^^ (3)a<7)xXx;M::J4LT2-3fS, if^L 
< IK. 1 --2. Sf&^^UMO)^ y XA'-iUaig^ X5^;i/X 

2 0-3 0**CT-jaTLT. 1^3fta)xXT;i/4<jB*-r'5*T*S 



35:te. (4)^0^:7 •>^b!teil3/^;i.^fyxA'-;mg^Igf£ 
SJE * ii-T t (2) SC(D 3 ;i/ a 4 C 1 4<-e * * o 



fCctoT(l)3i(7)*:^0^(;)gW{b^4^*^Ji£f 
7X£KTM4 (2) 3 «7;na -;H::S* L T 9 5 %eSK 3 - 

C'C. 0*L<I41 30-1 6 0^T*aii*PBlSffi$-B-«>lfe#"C- 



distributiOTi^chisfarn:^ditisadiiTEr34%,a triirEr52% 
anda tetranErl2%L These oligDmer add fluoride boiling 
point differea3ce is a 50 °C extent, can sqsarate easily by 
distillationdoing. 

As for esterification reaction of .drcle-l reacdon conpletes in 
stantaneously theoligomer add fluoride v^di is separated under 
cooling by dripping in insthanol of theexcess. Youpour 
refining * sqparation to water of large excess and thesqjaratm^ 
do, distillation after neutralizing and waterway do and you 
arq)ossibletodo. 

FurthanDre, after oligomerizatiQn of HFPO, you pour this olig 
omer to thealcohol of excess, esterification do, after treating in 
same way, youare possible also to separate into each oh gamer 
of ester of theFomiila (3) by distillation doing 

Carbinolization of .circle-3. being samething\?^ch does Qrigpa 
rd reagent byreacting, can acquire iK)vel tertiary alcohol of 
Fomiila(2)withthis. 

In this case, until esto- of Fomiila (3) is melted inefl^d ether s 
olution etc,this solution in liquid which nnnufactures meth^ 
Grigrmd reagent of2 to 3 times andthe preferably 2.1 to 2. 5 
times HDlar amount in ethyl ether vis-a-vis ester of Formula (3), 
isdrippedwith reaction tenperature 0 to 35 °C and 
preferably 20 to 30 °C, ester of starting material disappears, 
itcanreacL reaction tenperature with 20 to 30 °C, as for this 
reaction conpletes under thel hour. 

Furthermore, methjd Qrignard reagent reacting directly in add fl 
uoride of Fomiila (4), itcan acquire tertiary aIcdK>l of Fomula 
(2). 

Dehydration of .circle-4. , bang somefthing wiiich totiary alodi 
ol of Fomula (2)the dehydratirai is done, synthesizes target 
conpound of this invention of Fomula (l)with this, but with 
this ddiydration reaction several hours it is possible with 
tenperature 100 to 200 °C and p-eferably 130 to 160 X 
riBldiiguseof95%sulfijricadd3to20timesiXDle and 
preferably 4 to 7 times mole vis-arvis thetoliaiy alodiol of 
Fomula (2), to do with condition which reacts. 

H^, until rec^y, belownnentioned reaction sdieme is knowa 



<3> 
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CBsHgX 



CPs CPs 
i i 
P-<CPCP»OhrCFCOtCH, 



i -PrMgx 



BttO 



.circle-3.' catbinolizatiaD 



CFi 



CP I 



P-(CFCPtO>-5-CPCBCH» 
I 

OB 

(b) 



CPs CPs 
I I 
P-(CPCPxOhrCP-CHCHs 

I 

OB 



PsO, 



(-HsO) 



.drdM.' dehydration 



CPs CPs 
I I 
P-(CPCPtOhrCPCB 

(a) 



CBs 



0 0~4 0 0"C©iSjg5!aSi:t"-So Cfl)J:^(>. ±fB(a) 
. (b)<D;J-'j3x-7^;Htxm4*±^<fl)T#iJA<fey. ^ 



Z tvlcit L . *^BJT'IJ (3) S<7)xXx;i'A^ b (2) SO 3 S7 

i&y, sKsgo«naiiive7x-i4^<, Mate's 

(b)C02a7;ua-;uilifiT?ttSKlllMt.- 



fo11iiscase,\vi&cartsnolizati(mreacd(Eiof .drcle-3.', it needs 
nixedGrigwd reagent of netli^ and isppropyl and isopropyl 
GrignardreagQ]t\^c^cperatesfliithenix)FeasreductaA 1.5 
tiiiK or nrae (rf'theoredcal amoixt it is necessary and 
inaddition, in orda- selectively to synfliesizE target product, 
reaction tenperature thefiiUy it nust ocHitrol, also reaction tine 
cm that requiies loigtl^ abovethe "wtole day and nigttf. 
FurthamOTe, with ddtydraticBi reaction of .dicle-4.', 
(^i^dration fromalcdnl oftlie (b) being difficult, 
tenperatureof |jio^diaruspentaxideand300to400°C 
isoeeded. Ibis w^,desc3iiAion above (a), nnny 
disadvantageots on industrial nsnu&cturing wasa oligp edsr of 
(b), caused nxmu&cturing costing 

In this confronting '^th this invention taliary alcc^l of For 
nula (2) can be ^:quired fixanesterof Fomula (3), but. This 
oonventiona] desoiptian above it conpares with case Mtoe 
thesecondary alcohol of (b) winch is done is produced vkea. As 
for tertiaiyalodx)l\\tii(^ relates to ftis invention isoprc^ 
Grigpard reagent being u uuBoessai y , In addition, ^ftr control 
of reactiontenperatureittobeasevere,,Itispo6sibletodo 
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vwith roomtenperature,with this invention reaction 
conpleteswith 1 hour extent with secondary alcohol producticm 
of (b) vis-a-vis becaiBe alsothe reaction time needs ai»ve whole 
day and because fislhennxe, selectivity tbetertiary 
alcohol is acquired well, sq»ration and purification is easy, 
1herefi3re,oa industrial nnanu&ctunngbeable to produce very 
profitably, is sonxitfaii^ v/ta.di can assure the cost reduction. 

FurthanDre, as for tertiary alcohol of Fomula (2) bdowHTErt 
ioned dehydration reaction 



CFi CPs CHs 

I i 1 

F -<CFCPzOhr CF - C - CH» 

I 

OH 



C-HtSO* 
(-BzO) 



CP* CPa CHj 

I I i 

F-(CFCP»0)-«- CF - C = CBr 

(1) 



fitSfeO) (b) 2 ftT^l/a -;i/*l8i*r 3 0 0 
L, 1 5 0°CSg■C•S^i'5:S^SK^efflUX§^aicA^-PiiJl5l 



Lfeinginexpensive concentrated sulfuric add with ISO °Cexten 
t whai dei^dratianit does secondary alcctol of the 
conventional Fornula (b) with high toipeiature of 300 to 400 

fiitfaenrore ^is-ar^ds because tiiiqdxxph^ 
needed, because easily and it is something vMd^ it advanceswidi 
hi^ yield, be able to produce oligo ether of novel HEPO 
whidfiossessestennnal isap-q)en)d groip of Fonnila(l) of 
this invention in industrial advaitage, it is a low cost 

(%go ether ofinvellMOwhic^ possesses tenxinaliscp-open 
yi groiq) of this invention,cqK)lyntErizing with 
tetrafluoroethylene and virylidene fluoride ca: ofter 
hamppolymaiziiigimuona- , heat resistance ofhcmjpolynET 
oflfaese n pnong , rmintains cfaenicalstabili^ , nonsdckir^ 
and water and dlrepellency, etc cannake melt moldiiig easy. 



(CHs)x 

I 

H-SiCiK 



M addition, cmpound of this Fonnila (1) 



So by h^drosilation reaction doing silane which is shown, below 
-nEntionedgeneral fi)iinila(6) 



, TIB-flaSC(6) 

CPs CPs CHs (CHs). 

i 11 I 

F-^CPCFiOhrCF-CB-CHt-Si-Cie s-x -(6) 
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S^MJtl X 1 0-5'-5 X 1 0-3^JHs!fflL. 8 0-'1 50 

$Si-OH 

<b^iaA^b#btL4;KUvP+-9->(±{£;a^14tfi*fT^ W 



^i^f£^. aTP-^A^b^•^?^k>^;KCH3l)2 30g (i 



(Asfornin Fomijlaasfbr 1 to4andxitisaintegerof0to3. 
) 

Novel fliKrineconiainmgQrg^imUcmcc^ 
>vn is acquired. 

As cUOTOsilaDe 1.1 to 1. 5 tims iiDle is used vis-a-vis conpoun 
d of Foimila (1) in the autoclave, platinum catalyst 1 X 10-5 
to 5 X 10-3 nole you use this IqdrosilatiQn reaction, 1 to 5 d25^ 
it is ideal with theSO to 1 SO °C to react. 

This fluorine containing conpound con±ttr^ with reactivity of 
chlorosilane, and diaracteristic of thefluorocarbon exists in 
silica sur&cewtnch is conbined in or^nicresin, aliconedl 
conpound and silicone ni)ber etc, 



Silica treatment agent of, resist or other adhesion inprover in 
production stq) of various seniconductor device. As it is used 
efifectively as sur&oe treatni^ agent in order to gi^ vvater 
and oil repellency aixlthe antisoiling property to optical lens , 
eyeglass lens and ^ass tool or other ^asssur&ce,polysiloxane 
v^chisacquired from otho- said conpound lowtenperature 
propaly with good, is a diaracteristic of the heat resistance , 
water and oil repelloxy and antisoilingproperty. 

(Advantages of invention) 

As above e?q)lained, novel hexafluoropropene oxide oligo etfaa* 
derivative ^iliidi possesses tenrinal isoprq)ei5d groip vAnch is 
shownwith Fomula (1) of this invention is novel oligo ether 
derivative of low cost wWdi it caiproduce in industrial 
advantage, is useful in addition not only possesang thewide 
qjplication with that itself as synthetic intermediate of novel 
fluorine containing or^nosilicon conpound which is shownwith 
above-nEntioned Fomiila (6). 

listing Working Exanple below, you e?q)lain this invention co 
ncretely, but the this invention is not sonEtfnngwti 
restricted to belovHirationedWorking Exanple. 

( Working Exanple 1) 

In 4-neck flask wiiicfa internal volume 3.script-l. dries magpesiu 
m^]aving36g(l.Sinole) and after inserting theett^d ether 200 
niwliich is dried, frcHii dropping funnel reflux is dcHie slow, 
^jproxinHtely 4 hours flying dihyl edier (300 ni) solution 
of method iodide (Ofi I)230g[L5 mole) withratev*ichit 
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JRL^T*. C<D:7-?X3^7-<X/<X«|cA4i, J^iPLfc^, Nact,aftCTmsatedthisfladcinioebaflj,coolii©M 
TE* nedsystem 

CPs CPs 
I ) 
CPsCPsCPaOCPCPzOCPCOzCHs 



T-^$tL?iXX-T-;U3 O 2 g (JiEgg 7%, 0. 59^7U) ©X 
^yux-x^l, (SOOml) 5§ia[^SJ£-;SjaE©Sg^ 1 0-2 

$51 ot-c-iiepaat$Lfc. 



^^8 4'«'8 5°C/3 2iliiiiHg|wfcltSe^J'i:L-CTSa 



CPs CPs CBs 
i I i 

CPsCPsCPsOCPCPzOCP - C - CHs 



A\Ue iiBintaiiiingtenperalxire of reaction soludm at 1^ 
°C, 1 hour^lying edijd ether (500 ni) solution of ester 
302g(purity 97 % ,0.59 mole) vMdh is shown fixandroipiiig 
fimnel, itdripped, fiirtfaeniiH^ 1 hour agitated with 
approxiiiBtely 10 °C 

Reaction solution was poured to cold saturated arrrnoniumchlOT 
ide 500 ni next, fiirthemiDre solution wasdesignated as add side 
with 5N-hydrodiloric add It separated or^nicla[ya* of inside 
bottomlayer of reaction solution v^di dividesinto laya*, 
second extracted water l£^ of top 1^^ with eth>dether,after 
adjusting this to or^nic layer, it washed this or^nic layer with 
orderof saturated sodiumUcarbcnate and saturated saline, next 
dried with nBgpesiumsul&te. 

>fext, as distillation fiacticm >^tere it removes solvent, vacua 
mdistillatioiKtoes reaction product wliidi is acquired, in bdling 
point 84 to 85 °C /32 nni^g below-mentionedfomula. 



OJi 



So tertiary alcohol 245g(purity 97 % , yield 79 %) \^lrichis sho 
wn was acquired. 

Heraental analysis and GC-MS analysis were done ccmcerningt 
his tertiary alcohol, in addition,the infrared absorption 
^)ectruni and iHrimr ^)ectrumwere neasured. result is 
shown next. 





c 


H 


F 




25.90 


1.38 


63.31 


mmm (%) 


25.58 


1.41 


63.02 



* CiiFjTHTOatLTOit^fii 



Qenental analysis : 



GC-MS: m/e(M*) ^^-SSIO 



GC-MS:Me(MO nDlecularwei^510 
Infrared spectrum: 
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3[a3640, 3470ciri|--0HIHcffi *-r -S bf— > ifimSiti 
tz. 

«H-NN1RX'<'^ hJU : 

: DMS0-dg/CCl4 nSi@^:TllS 
dippmd : 4.27(s,lH.-0H) 
2.70(s,6H.2xCH3) 

rt§ao.5ia)75xa(cmiis-tr».' h^sii^aT. 

77XaJc. iESftTil/a-iH 58 g (0.30^;U) . 9 
5%figfl!)?KS2 00g (1.94=E;1/) RXSm-^m±^tLX 
t -^f-;U/W KP^y >(TBHO)0.25g^tt2^^. 1 5 0°C 



CPs CPs CH, 
I I I 

CFsCFtCFsOCPCFjOCF-C^CH* 



•e***V-5T;U^r>1 28 g (J0l¥8 5%) 





c 


H 


F 


tf^fit* (%) 


28.85 


1.02 


65.63 


HSJfi (.%) 


26.59 


1.08 


65.51 



* CiiFiTHsCfetLTCDH-^fi 



6C-MS : 

(n/em »^-S492, M-19 473 



Peak>^diinwa^^enu!ri)er3640andM^ derives in -OH 
groq>\vasobserved. 

llj-nnr i^)ectrurn: 

SolvQit:DMSOd6/Oa4 intoiEd standard : IMS 

8(ppn^:427(s,lH,-OH) 

270(s,6Ii2XCH3) 

Next, sin^e distillation set was assaibled in flask of internal vo 
lume 0.5^pt-l., t-biJt>d bydroquiiKHK (TBHQ)0.25g 
^\3sin^ertedin flask, above-nrationed tertiary alcctol 158g(0- 
30nDleXassulfiiricadd20()g(1.94nr)le) and 
thepol>TrEri2ation intebitor of 95 % concentre 
^C4hours after agitating, >vith the same tenperature organic 
substance was distiUed under vacuuni 

It dried organic 1^^ ^cfaycKi distill saturated sodiumbicarbon 
ate , after wa^iing nextwith saturated saline, including 
nBgpesiumsulfttte. 

As distillation fiaction vMch distills this organic la;yer, in boilin 
g point 147 to 148 "Cbelownnentionedfomiila, 



So alkene 128g()ield 85 %) v/bich is ^lown was acquired 

Henratal analysis and GC-NE analysis were done concerning t 
hisalkene,inaddition,the infrared absorption ^)ectium and iH- 
nnrspectrumw^nEasured Result is diown on descTiption 
below. 

Qemsntal analysis : 



GC-MS: 

Me(Mf) ni)lecularwei^492J^- 19473 
Infrared absorption ^)ectrum : 
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■ri>3640. 3470cin-i(7)e— J7A<;S^L. grf::l::1660cnri|Z 



d (ppm) : 5, 30-5. 70 (m. 2H, =CH2) 
1.93(s.3H, CH3) 
[#^0! 1 ] 

t-i^^iy-y^. ±E7;U^>87.4g (0. 178^;U) . hU 
^7aPv5>35.0g (0. 25t;U) S.lf^M&^WiO)n-y^ 
/-;U^ttMJt (fi^Sg2.0aM%) l.SOg (1. 50X10 
$S^L. 1 1 0*t-r?6 4BfPs1SJESF#fc (GLCt? 

^SLT^^I 4 5-1 4 8"C<DS^J^44.6g (mUOTIV^ 
» ?fel>T-ME^BLfctC?,. 36^8 6-8 8*t/ 

8mmHg(7)g«^i:LTTIHa-e***iSft^tl40.4g (4X^3 
6%) A<»b:h,fco 



CPa CP, CH3 

I I I 

CFsCPjCFzOCFCFzOCP-CH-CHz-SiC £ 3 



C H CI F 
Ifglit* (%) 21.05 0.96 ia95 51.46 
m^rn i%) 22.21 0.89 16.52 51.30 
* CiiChFiTHeCfeSitLTCDlfmii 

6C-MS : m/e 627 (M*) 

C = C Jza^f «>1660cm-i(D f4>S3fe Lfco 



OiartisshowninFigqrel. peak of 3640 and 3470 cm-l \^liich 
derive fromdiartofihe Figure 1 in OH group disappeared, it 
was observed that peakv^cfa is based on (X:; anew in 1660^ 
I occurs. 

lli-nnr spectrum: 

So]vi^:C04 internal standard : IMS 

5(ppn^ : 5.30 to 5.70(rA2H,= CH2) 

1.93(s,3H,CH3) 

( Refo-ence Exanple 1) 

In autoclave, above-nCTtioned altene 87.4g(0.1 78 nole), trie 
Morosilane 35.0g(0.25 irole) and n - butaiK)! degeneration 
catalyst (platinuniconcentratianlO wei^^)1.50g(1.50X 10- 
4nDle)of cWcroplatinic add is nixed. 6 4 hours it reacted 
with 110°COWth GSjC conversion ratio 40% and 
selectivity 85%). After reaction tenrinatiQn,atmo^lmc 
distillation doii^ in beginning, you obtained distillation fraction 
44.6g(alkene of starting nBtetial) of boiling point 145 to 148 
°Q wten vacuumdistillatian it does next, conpound 40. 
4g(yield 36 %) winch is diownwilh below-nEOtioned fomula as 
distillation taction of boiling point 86 to 88 °C /8 nxiiH^ 
acquired 



Conpomdwttch it acquires was oflFered to elemental analysis a 
nd CX>MS analysis, inaddition, when infiared ^)ectrum aid \Hr 
nnx q)ectrum of thi s conpound were measured,below- 
mentioned result acquired 

Hemental analysis : 



GC-MS:Me627(Mf) 
JRspGcXrvm: 

Peak of 1660 cm-l which derives in OCdis^jpeared 
iH-nriT spectrum: 
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iSi£;CCl4 i^eii@^:TUS 

6 (ppm) : 5. 33 (m. 1 H. CH) . 3. 50 (m. 2H. CHj) 

2. 70(in.3H.CH3) 

CPs 

1 

CPaCFzCFsOCPCOxCHa 



•c-***X'SxxTr;n 04 g (0.30t;u) fi^jn— f-;u 

1 5 Oinll:5S«LfeSjSIS, •7■y:^•>•;>A1 8 g (0.75*;u 
) . 3't7fcyf^;n 1 5g (0.75^;u) . x^;n— T-;n 

5 0ml ^mi^xmmm i tmmzmmLtzOhHi^i&'pi:^^ 



*l=. n^tltzS.{^^SS.m^mSL, 36^1 3 3-1 3 5"C 



CFj CHs 

I I 

CFsCFtCPzOCP-C-CHj 

I 

OH 

•l?*$*l*3&7;i'a-iU8 4 g (©^8 1%) mtz. 



C© 3 aT;Ua -;H~Ol^T7c«^^■«f2Sit;GC-MS»*T$ff^5: 





c 


H 


F 


H-^fil' (%) 


27.92 


2.05 


60.72 


HMfit (%) 


27.51 


2.01 


GO. 58 



* CBFiiHTO^tLrcoH-mffi 



GC-WS:in/e(M*) 344 



Solvent ;0a4 internal standard : IMS 
5(ppnd; 533(nilIiCH)3.50(naH, Cffi) 
270(n\3H,CH3) 
( Working Exanple 2) 
BelowHmtioined system 



Solution ^\ilidl melts ester 104g(030^Dle)^^^^idlissbownine 
tli^ ether 1 50 ni, itdripped in CH3 Mg I solution ^ch is 
riBnufectured insane way as theWorldng Exanple 1 nBldng 
use of nBgpesium 1 8g[0.75 mole), methyl iodide 1 15g(0.75 
mole) and etfayl ether ISO ni after 2 hoursreacting it treated 
and refined in same way as WoiidngExanplel with the room 
tenperature. 

As distillation fraction whidi next, distills reaction product wli 
oh isacquired, in boilingpoint 133 to 135 "Cbelow^mEntianed 
famuQa, 



So tertiary alcx)hol S4g^eld 81 %) winch is shown was acquired. 

Hemental analysis and OC-KC analysis were done concennng t 
his tertiary alcotol, in addition,the infrared absorption 
q)ectrum and iBimr spectrum were measured result is 
shown next 



GC-MS:M/e(Mf)344 
Infrared absorption ^^ectrum: 



Elemental anal^^ i 
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3650, 3450ori(C-0HicSJfe-r4e— ?*<aig$tLfc. 



fiCppm) :2.47(s.1H.0H) 
1.40(s, 6H.2XCH3) 

50 g (2.42t;i/) iZ. ±f#&nfc3&7;Hl-;U8 2 g 
(0.24^;U) ^JlOjfCI 10-1 2 0^1?5ll*ia3i[<«i$L 



CF, CH, 

I I 

CF,CF»CFtOCF-C = CH, 



Peak Mttdi in 3650 and 3450 cn>l derives in - OH wasmeasur 
ed. 

iH-nmr spectrum: 

So]veil:CX34 internal standard : IMS 

5(ppn^: 247(s,lH,OH) 
1.40(8,61^2 XCH3) 

In sulfuric add 250g(2.42 mole) of 95 % concentration, 5 hours 
it agitated stron^y with thel 10 to 120 °C including tertiary 
alcdnl 82g(024 ncle) yMch is acquired at on next, nuking 
use ofthe same equipmeit as Working Exanple 1. Next, you 
distill with same nrdhod, after wasteland diying, you distill 
reaction product wUcfa is acquired, as distillation fraction in 
boiliiigpcHnt 96 Xbdow^iEndooBd fonada. 



-- g (iDl*9 3%) mtz, - 

zoit-^mz^i^xmm^i i ts«ic5cm»«ratf6c-Ms» 

<7 h/U^aSLfc. -tOJe^^TIBI^^ro 







C 


H 


F 


tf-gfl 


1* (%) 


29.47 


1.55 


64.08 




1 (%) 


29.31 


1.58 


64.00 



* CsFuHsOtLTOtf-mfi 



6C-MS: m/e(M*) 326 

3650. 3450cnri(De-<7;!i<>N^L. |fffcfcl660ciri(::C = 



2 - method - 3 - trifluaromBti^d - 4 - oxa - 3,5^,6,6,7,7, 
7-octafluaropertene-l 73g(yield93%)>\ttdiis£town\vas 
acquired 

Qemental analj^s aiKlGC-MSanal3^\^a:edDneinsan£>vay 
as Working Exanple IcorK^aiiingtWscQrrpound, inaMtic^ 
infrared absorption spectrum and iH-nmr spectrum 
woOTBasured. Result is shown on description below. 

Eiemsntal analysis : 



GC-MS:Me(Mf)326 
Infrared absofrption ^)ectrum: 

Chart is shown in Figpre 2. peak of 3650 and 3450 cm\ whidi 
derive fromthis chart infbe OHgroip disq^)eared, it was 
observed that peak which is basedon 0=C anew in 1660 on-i 
occurs. 

iH-nnr spectrum: 
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d (ppm) : 5. 30~5. 60 (m, 2H. =CH2) 
1.90(s.3H.CH3) 

. hij^opv7>3 5g (0.25^71.) &^;«^be^8a)n 
-:?^y-;uSEtttt!« (6*852.014%) 0.90g (9.2x 

1 0-5t;U) $;I^L, 1 1 OXX'6 4m?S[SLmi^tz (G 

. EEIISLT^^9 3~9 8*t;(©e$i-22.0g (Iim7;U^r> 
) «L^T-ME^BLfctC?), 3i^6 6-6 7^10/1 

. 0 mmHgJC 33 It ■5 g^J- 1 L T TSaaXk^lW?. 8 g 5 p 



CP, CHs 

11 

CFsCFzCP*OCF-CH-CHi-SiC ie s 



C H CI F 

ffStH* (%) 20.82 1.31 23^04 45.28 

mmm (%) 20.65 1.33 22.95 45.02 

* C.Cl.F,»H.aSitL-COif3S<i 



6C-MS : n/e 461 m 



C = C (cffiJlEr -& 1660cnriO t-^ 1* >85fe Lfc. 

SS»E:CCl4 l^flSimi-.TUS 
dCppm) ;5.66(in,1H. 
I 



Solvent :(X34 intonal standard : IMS 

5(pprr$: 5.30to5.60(in2H,=CH2) 

1.90(s3H,CH3) 

( Reference Exanple 2) 

In autoclave, conpound 65g(0.20 mole) vMcb is acquired above, 
tridilorosilane 35g(025 ni>Ie) and n - butanol degeneratioQ 
catalyst (platinuniconDentraticin 2.0 wt%)0.9()g(92 X 10-5 
mole) of chloroplatinic add is nixed 6 4 hours it reacted with 
1 10 °C OWth C3jC conversionratio 92 % and selectivity 98 
%). After reacticmtemination,begii]niiigatiix)spheric 
di^lMcsi dcang, you obtained distillation fiaction 220g 
(alfcene of starting rrHtaial)ofboiling point 93 to 98 "Q 
\^hen vacuumdistillation it does next, conpound 47.8g(yield 50 
%) ofbelowHiEnticiied fiinnila acquired as distillation fiacticn 
in bdlii^point 66 to 67 °C/10 mxEg, 



Conpound vMcti it acquires was offered to eloiEiital analysis a 
id GCrNC aiialysis, inadditics), vvten iiifiared spei±ijm aixl 
nuT ^3ectrumof this conpoiiid were mBasured,bel(Oiw- 
tiEntioDBd result acquired. 

ElemoDtal analysis: 



GC-MS:Me461(Mf) 
IR spectrum: 

Peak of 1660 cml which daives in OCdis^peared. 
ilkmr plectrum 

Soh«it;Oa4 internal standard ; IMS 
8(pf8ii); 5.66 (rt^lH, 
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).3. 80(in,2H.CH2=). 

2.83(in.3H.CH3) 



)3-80(in2H,CH2=), 
2.83(in3H,CH3) 

[Brief Bqjlanadan of the Di:awii]g(s)] Hgure 1 to Figure 2 is infr 
ared abscnption spectrum of targpt oonpound of reqiectivB 
Working Exanple 1 to 2. 
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< Figure 1 > 




^ 4a >^ c-a^i^) 
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C»2H] <Figiire2> 
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amiila(6) 

CPs CPs CHs (CR3)x 

I II I . 

P-(CFCF,OhrCP-CH~CHi-Si - C £ a-x -(6) 



(a*niti~4. xiio~3©ea'efe4) 

zoSfS^b^te (6) li . -i? □ p v5 xDSJSlii: -7)1^ a ij 
5 Si -OH 



(Asfornin Fomi]laasfQrlto4andxitisaint^ierafOto3. 

) 

NDvel fluorine containing or^DOsilioon conpound v/tidi is ^ 
wnis acquired, this novel conpound (6) combines with 
thereactivity of chlorosilane, and diaracteristic of 
flimx:aiixxi exists in silica sur&ce^ or^c 
lesin, silicone oil conpound and sLlioone rubber etc, 



na±E(1)aa)ft#!B3tt(6)SCOft^«!l<Z)^j£«Pa«:tLT 



CF3 

MP(M:K,Csi?) I I 
CPaCP-CPt '■ -P-(CFCPzOhrCPCOF 

0 (4) 
(5)(BFP0) 



Silica treatment agent of basis, In production stq) of various se 
niconductor device, resist or other adhesion inprovo- , optical 
lais, eye^aas lens, It is used eflFectively as surfece treatment 
agpnt in order to grant water and oil repellency andtbe 
antisoilingproperty to ^ass tool or other ^ass surface as^ 
polysiloxane vJtidi is acquired from otho* said conpound >vith 
good, beinglhediaracteristic of heat resistance, wateranddl 
repellency and antisdling property kmwledge did also thelow 
tenperature prcperty, therefore conpound of above- 
n^ntiosied Fonrula (1), knowledge didthat it is efifective as 
synthetic intermediate of oonqpound of Fonnila (6) fomingthe 
this invention reached point o£ 

Iherefore, this iiiverition offers iK)velhexafluaropropeneoxid 
eoligoetho: derivative anditsmomj&cturingnietlKxlA^Mdi 
possess theterninal isopropei^ groq) \\tich is ^XTwn ^ 
above-mntioned Gena:al Fomula (1). 

Ha-e, synthesis scheme of HFPO oligo ether derivative wiridi is 
£ho>Miwitfaabove-n[EntianedForni]Ia(l) isbelow^nentioned 
sort 

.drcle-l. oligomerizatiQn 
CPs 
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